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membrane module in which a non-permeable part and a crack in an adhesion- 
fixed part and peeling from a case do not occur even when a large-size module 
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is adhesion-fixed by a resin by the standing potting method, the highest 
temperature during the curing reaction of the resin is controlled to be 120°C or 
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CLAIMS 



[Claim(s)] 

[Claim 1] The internal minimum cross sectional area is 2 150cm. The 
manufacture approach of the hollow fiber module which contains a hollow fiber 
bundle in the above case, faces the edge of this hollow fiber bundle carrying out 
adhesion immobilization by resin by the standing potting method, and controls 
the maximum temperature of the hardening reaction time of said resin at 120 
degrees C or less. 

[Claim 2] The manufacture approach of a hollow fiber module according to claim 
1 that the filling factor of the hollow fiber bundle in said adhesion fixed part is 40 - 
70%. 

[Claim 3] The manufacture approach of the hollow fiber module according to 
claim 1 or 2 which makes resin viscosity at the time of initiation of said standing 
potting method the range of 100 - 5,000 mPa-s. 

[Claim 4] The manufacture approach of the hollow fiber module according to 
claim 1 to 3 which makes resin grouting velocity of said standing potting method 



1-1 OOg range for /. 

[Claim 5] The manufacture approach of a hollow fiber module according to claim 
1 to 3 that said resin is an epoxy resin which has the bisphenol expressed with 
the following general formula (1). 
[Formula 1] 



(Here, X shows an alkylene group.) 

[Claim 6] The formula of the following [ X / in said general formula (1) ] (2) 
[Formula 2] 



(- here, R1 and R2 express Cn H2n+1 (however, integer of n= 0 or n>=2).) -- the 
manufacture approach of a hollow fiber module according to claim 5 expressed. 
[Claim 7] The manufacture approach of a hollow fiber module according to claim 
1 to 4 that said resin is a bisphenol female mold epoxy resin. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the 
hollow fiber module which contains a hollow fiber bundle and carries out 
adhesion immobilization by resin by the standing potting method into a large- 
scale case in more detail about the manufacture approach of a hollow fiber 
module. 
[0002] 

[Description of the Prior Art] Recently, a hollow fiber module is beginning to be 
used as an alternative of the conventional sand filtration method as a filtration 
means of tap water centering on simple purification plant. This is because having 
the outstanding engine performance which can cut the bacteria which were not 
able to be removed, a virus, etc. attracts attention by the conventional sand 
filtration method by the hollow fiber module. 

[0003] This hollow fiber module consists of a configuration which carried out the 
ready bundle of the bundle of the hollow fiber of hundreds - 10,000 numbers, 
contained it in the tubed case and carried out adhesion immobilization of the 
edge by resin. As that adhesion fixed approach There are a centrifuge method 
which makes liquefied non-hardening resin permeate between hollow fibers 
using a centrifugal force, and the standing potting method made to permeate 
between hollow fibers by sending the liquid by the metering pump or the head 
and making liquefied non-hardening resin flow automatically. 
[0004] However, for the hollow fiber module used for filtration of tap water, the 
internal minimum cross sectional area of the case where relation to the 
restoration film surface product which processes a lot of water becomes large is 
2 at least 150cm. It is desirable to use the above large-sized module. In this case, 
if it is going to manufacture a hollow fiber module by the former centrifuge 
method, since centrifugal molding equipment will be enlarged, and a large 
amount of investment will be needed in connection with it, and the amount of 



resin will increase and the reaction setting time will become long, great power 
consumption is taken to maintain that at-long-intervals alignment movement to 
harden, and becoming cost quantity is not avoided. On the other hand, since the 
latter standing potting method does not need special and large-sized equipment 
like a centrifuge method, it has the advantage that a hollow fiber module can be 
manufactured by low cost. 

[0005] However, by low cost, by the standing potting method which can be 
manufactured, it becomes very difficult to make a lot of non-hardening resin 
permeate the clearance between hollow fiber bundles proper only in a natural 
flow for the reason for large-sized modules, and resin does not flow into a 
clearance proper but tends to produce the non-osmosis. Moreover, although the 
bisphenol A mold epoxy resin was excellent especially as resin for potting, there 
was a problem which hardening reaction temperature will become high if the 
amount of resin increases a sake [ for large-sized modules ], therefore a crack 
arises in a resin fixed part by the heat shrink at the time of cooling, or exfoliates 
from a case. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is 2 the 
internal minimum cross sectional area of 150cm. Also when manufacturing the 
above large-sized module by the standing potting method, it is in offering the 
manufacture approach of the hollow fiber module which produces neither un- 
permeating, nor a crack and exfoliation with a case in an adhesion fixed part. 
[0007] 

[Means for Solving the Problem] For the manufacture approach of the hollow 
fiber module of this invention of attaining the 1st purpose of the above, the 
internal minimum cross sectional area is 2 150cm. A hollow fiber bundle is 
contained in the above case, the edge of this hollow fiber bundle is faced 
carrying out adhesion immobilization by resin by the standing potting method, 
and it is characterized by controlling the maximum temperature of the hardening 
reaction time of said resin at 120 degrees C or less. 



[0008] Thus, since the heat shrink at the time of cooling is small controlled by 
making it harden, controlling the maximum temperature of the hardening reaction 
time of resin at 120 degrees C or less, un-permeating in an adhesion fixed part, 
and a crack and exfoliation with a case can be lost. 
[0009] 

[Embodiment of the Invention] For the case used for receipt of a hollow fiber 
bundle in this invention, the internal minimum cross sectional area is 2 150cm. 
The above large-scale case is used. The hollow fiber module which uses this 
large-scale case is effective as a filtration means for tap water to perform a lot of 
filtration processings especially. 

[0010] As for the filling factor of the hollow fiber contained in a large-scale case, 
i.e., the filling factor of the hollow fiber defined by the rate that total indicator of a 
profile cross sectional area occupies to the cross sectional area of a case 
adhesion fixed part wall outside a hollow fiber, it is desirable to make it 40 - 70% 
of range. If the filling factor of a hollow fiber is less than 40%, it becomes 
impossible to fully demonstrate the filtration capacity per unit time amount of a 
hollow fiber module. Moreover, if a filling factor is larger than 70%, the 
reinforcement of an adhesion fixed part will become inadequate, and the washing 
removal nature for the suspended matter which is easy to be caught between film 
will get worse. 

[0011] This invention is 2 the internal minimum cross sectional area of 150cm as 
mentioned above. While containing a hollow fiber bundle in the above large-scale 
case, non-hardening resin is made immersed in the hollow fiber membrane 
bundle end section by the standing potting method, the hardening reaction of the 
resin is carried out, and adhesion immobilization is carried out. although 
hardening reaction temperature becomes high in connection with it since the 
amount of the resin for adhesion used also increases by using a large-scale case 
- the maximum temperature of the hardening reaction time - temperature - 
most - ** - a hardening reaction is terminated, controlling to become 120 
degrees C or less also at the resin adhesion fixed part core temperature 



considered to become high. It is good to control preferably to become 90 degrees 
C or less, and to terminate a hardening reaction. 

[0012] Thus, by carrying out temperature control of the maximum temperature of 
hardening reaction time to 120 degrees C or less, exfoliation with the crack 
initiation and the case by the heat shrink at the time of cooling in an adhesion 
fixed part can be controlled. In addition, the maximum temperature of hardening 
reaction time can measure temperature sensors, such as a thermocouple, by 
preparing in the applicable part in ****. 

[0013] Although not limited especially as a means to control hardening reaction 
temperature, for example, control which delays a hardening reaction by addition 
of a filler is carried out, a temperature rise can be controlled, or cooling control of 
the potting section can be carried out by cooling water or cooling air, and a 
temperature rise can be controlled. As a curing agent used for reaction control, 
aliphatic series polyamine, aromatic amine, an organic-acid anhydride system, a 
denaturation amine, etc. can be used, and aliphatic series polyamine is desirable 
especially. Moreover, in order to suppress advance of a reaction, even if it adds a 
reaction retarder, it does not interfere. 

[0014] As for the viscosity of potting resin, it is desirable as viscosity when 
starting the standing potting method to make it the range of 100 - 5,000 mPa-s. 
The range of this viscosity has magnitude which is extent in which impregnation 
nature to the adhesion fixed part of non-hardened resin is not spoiled, and a part 
permeates the opening section of a hollow fiber. The film opening section of a 
hollow fiber is the cavernous section formed in order to give a filtration function in 
the thickness between a film front face and a film inside, and a water permeate 
flow and separability ability are decided by the hole size of this cavernous section, 
and hole formation distribution. 

[0015] As mentioned above, by permeating the opening section in the film, some 
potting resin discovers an anchor effect and it strengthens the adhesive strength 
between hollow fibers and between a hollow fiber and a case. If the resin 
viscosity at the time of the standing potting method initiation is lower than 100 



mPa-s, since the amount of resin which permeates the opening section in the film 
will increase too much, resin passes the film, and reaches to a centrum and 
modular permeable ability is reduced. Moreover, when higher than 5,000 mPa-s, 
since resin does not permeate the opening section in the film, the adhesive 
property of hollow fibers may fall, and the film and resin may exfoliate by the 
case. Moreover, exfoliation from the crack initiation and the case of adhesion 
resin after hardening is made hard to generate, in order to also control 
generation of heat by the hardening reaction and to make heat shrink stress 
small by adjusting viscosity to the above-mentioned range. 
[0016] Moreover, it is good for a certain thing to make it 30-100 capacity % 
desirable still more preferably more than 1 capacity % to the opening section in 
the film as an amount of the resin made to permeate the opening section in the 
film as mentioned above. 

[0017] In addition, it sets to this invention and the viscosity of resin is JIS by the 
Brookfield mold rotational viscometer to the ambient temperature at that time 
about the liquefied resin at the time of potting initiation. The value measured 
based on K7117 is said. 

[0018] The reinforcement of the hardened resin can be raised to the resin for 
potting by adding a filler as occasion demands. As a filler for that, what does not 
participate in the hardening reaction of the resin for adhesion (epoxy etc.) 
chemically is used. For example, a silica, a calcium carbonate, a glass fiber, etc. 
can be mentioned and a silica is desirable also in especially inside. As an 
addition of this filler, it is good to carry out [ of adhesives resin ] to about 1 - 50% 
of the weight preferably 1 % of the weight or more. 

[0019] In this invention, although it will not be limited especially if the resin for 
potting is thermosetting resin, especially an epoxy resin is desirable. Moreover, 
the epoxy resin which has the bisphenol expressed with the following general 
formula (1) as an epoxy resin is desirable. 
[0020] 
[Formula 3] 




(Here, X shows an alkylene group.) 

Moreover, the bisphenol female mold epoxy resin whose alkylene group X in the 
above-mentioned general formula (1) it is desirable still more desirable that it is 
resin expressed with the following formula (2), and is n= 0 in this formula (2) as a 
bisphenol mold resin epoxy resin is good. 
[0021] 
[Formula 4] 

V 

• • • (2) 

R2 



(Here, R1 and R2 express Cn H2n+1 (however, integer of n= 0 or n>=2).) 
[0022] In the above-mentioned formula (2), although the bisphenol A mold epoxy 
resin which is n= 1 is excellent in the point which shows high bond strength and 
thermal resistance as potting resin, bisphenol A of a raw material is suspected as 
one of the external cause-endocrine disrupting chemicals (environmental 
hormone) recently. Although there is a problem at this point, since the chemical 
structures differ, no other bisphenol mold epoxy resins other than the bisphenol A 
mold epoxy resin, such as the above-mentioned bisphenol female mold epoxy 
resin, correspond to the environmental hormone matter, but can do so the 
effectiveness which was excellent in bond strength and thermal resistance as 
potting resin. 

[0023] In this invention, R8 (base resin) and H8 of latest starting time868 made 
from van TIKO (curing agent) can be mentioned as desirable potting resin. R8 of 
base resin uses a bisphenol female mold epoxy resin as a principal component, 
including a filler about 44%, viscosity is about 22,000 mPa-s (25 degrees C), and 
specific gravity is about 1.53 (25 degrees C). Moreover, a principal component is 
aliphatic series polyamine, viscosity is about 180 mPa-s (25 degrees C), and the 
specific gravity of H8 of a curing agent is about 0.99 (25 degrees C). And when 



using it for standing potting, the above-mentioned base resin R8 and a curing 
agent H8 are mixed, and it adjusts so that it may become the suitable viscosity 
100 at the time of the potting initiation which mentioned above - 5,000 mPa-s. 
[0024] Furthermore, as desirable potting resin, R14 (base resin) and H14 of 
latest starting time868 made from van TIKO (curing agent) can be mentioned. 
R14 of base resin uses a bisphenol female mold epoxy resin as a principal 
component like R8, including a filler about 47%, viscosity is about 3,600 mPa-s 
(23 degrees C), and specific gravity is 1.49 (23 degrees C). Moreover, a principal 
component is aliphatic series polyamine, viscosity is about 150 mPa-s (23 
degrees C), and the specific gravity of H14 of a curing agent is 0.98 (23 degrees 
C). Similarly, when using it for standing potting, the above-mentioned base resin 
R14 and a curing agent H14 are mixed, and it adjusts to the suitable viscosity 
100 at the time of potting initiation - 5,000 mPa-s. 

[0025] what hardens the setting time of potting resin within 48 hours - desirable - 
- further -- good - better - what can be hardened less than [ ** 24 hour ] is 
desirable from productivity. 

[0026] For tension strength, 3 - 6MPa and compressive strength should just be 
[ 40 - 50MPa and the bending strength of the reinforcement of the potting resin 
after hardening ] 10 - 15MPa extent. Although it changes with pack density to a 
case as strength in the condition of having carried out and changed potting of the 
hollow fiber membrane bundle end into the puncturing condition, for tension 
strength, in about 50% of filling factors, 2 - 5MPa and compressive strength 
should just be [ 10 - 20MPa and bending strength ] 8 - 10MPa extent. 
[0027] In the hollow fiber module of this invention, the material of a hollow fiber 
consists of a polyacrylonitrile, polysulfone, polyvinylidene fluoride, etc., and that 
[ its ] 1 micrometer or less of whose diameters of the micropore on the front face 
of the film is 0.005-0.5 micrometers especially is desirable. By having the path of 
such micropore, a particle and a suspended solid are efficiently removable, and 
also the high inhibition engine performance can be demonstrated to bacteria or a 
virus. 



[0028] Especially for this invention, the internal minimum cross sectional area of 
a case is 2 150cm. It is 2 250cm still more preferably above. It is effective when 
manufacturing the above large-sized hollow fiber module. Moreover, the effective 
film surface product on the basis of the outer diameter of the hollow fiber 
contained by the large-scale case is 2 40m. A certain thing is above desirable 
and it is 2 60m. It is still more desirable if it is above. 
[0029] Although any of a metal and plastics are sufficient as the quality of the 
material of a case, it is good to use vinyl chloride resin, acrylonitrile ethylene 
propylene rubber styrene (AES) resin, acrylonitrile acrylic rubber styrene (AAS) 
resin, polysulfone resin, etc. preferably. 

[0030] Although this invention is the approach of carrying out adhesion 
immobilization of the edge of the hollow fiber bundle in a large-sized hollow fiber 
module as mentioned above, it is desirable to carry out the laminating of the 
elastic resin layer inside the adhesion fixed part of the resin. Thus, by carrying 
out the laminating of the elastic resin layer to the adhesion interface of a hollow 
fiber and adhesion resin, the thread breakage of a hollow fiber can be reduced by 
the elastic resin layer. As resin used for an elastic resin layer, silicone is 
desirable, viscosity is 100 - 5000 mPa-s, and what uses a titanium system or a 
platinum system as a curing catalyst, and is hardened in 1 - 48 hours is good. 
[0031] Drawing 1 shows an example of the hollow fiber module manufactured by 
this invention. 

[0032] For this hollow fiber module, the internal minimum cross sectional area is 
2 150cm. It has contained by making into the range of 40 - 70% of filling factors 
the hollow fiber bundle 3 which converged the hollow fiber 2 of a majority of 
hundreds - 10,000 numbers into the body case 1 of the shape of a cylinder which 
it is above. Among the both ends of this hollow fiber bundle 3, while adhesion 
immobilization of between hollow fibers is carried out by resin 13 so that one 
edge A (upper limit side of drawing) may carry out opening of the cut end edge of 
a hollow fiber 2, adhesion immobilization of that edge A is carried out at the wall 
of the body case 1 . Moreover, the other-end section B (lower limit side of 



drawing) has pasted up the edge B on the wall of the body case 1 while carrying 
out the closure of the cut end edge of a hollow fiber 2 by resin 1 3 and carrying 
out adhesion immobilization of between hollow fibers. The closure of the edges A 
and B by this resin 13 is performed by the standing potting method of this 
invention. 

[0033] Furthermore, inside the both ends A and B by which adhesion 
immobilization was carried out as mentioned above by resin 13 by the standing 
potting method, laminating adhesion of the elastic resin 14 is carried out, 
respectively. Moreover, the raw water supply pipe 5 is formed in the filtration 
region 4 across which it faced among the above-mentioned edges A and B within 
the body case 1 near the Edge B side, and the air exhaust pipe 6 is formed in it 
near the Edge A side. 

[0034] Moreover, cap case 1a is fixed to one edge A side at the outer edge side 
of the body case 1 where adhesion immobilization of the edges A and B was 
carried out, the filtered water outflow room 7 is formed in the cap case 1a, and 
the filtered water outlet pipe 8 is formed in the filtered water outflow room 7. 
Moreover, cap case 1b is fixed to the other-end section B side, a vacant room 9 
is formed in the cap case 1b, and the drain pipe 10 and the air feed hopper 12 
are formed in the vacant room 9. Moreover, an air distribution hole-cum-the drain 
hole 1 1 it was made to penetrate Edge B in the filtration region 4 from an air 
chamber is formed. 

[0035] In the above hollow fiber modules, filtered water-ed is supplied to the 
filtration region 4 from the raw water supply pipe 5, it is filtered by exuding from 
the outside of a hollow fiber 2 to the inside cavernous section in the filtration 
region 4, and filtered water flows out of the filtered water outlet pipe 8 through the 
filtered water outflow room 7. Air is supplied from the air feed hopper 12 during 
filtration actuation, and the filtration region 4 is supplied through an air distribution 
hole-cum-the drain hole 11, and it is discharged from the air exhaust pipe 6, 
rocking a hollow fiber 2. Moreover, a part for the suspended matter which did not 
penetrate a hollow fiber 2 is discharged from a drain pipe 10 through an air 



distribution hole-cum-the drain hole 1 1 at the time of wastewater. 
[0036] 

[Example] In the case made from example 1 vinyl chloride (the bore of 194mm, 
and interior [ of outer-diameter 216mm: ] minimum cross sectional area 238cm2) 
the hollow fiber made of polyacrylonitrile resin (the outer diameter of 1 .3mm, bore 
of 0.9mm) -- 12,000 bundles (gross-area 150cm2 --) It is potting resin which 
inserted by making it 54% of filling factors of the hollow fiber in an adhesion fixed 
part, and was prepared as follows at the edge with a tube pump 20 g/min It 
poured in and the hollow fiber module of the structure of drawing 1 was 
manufactured by the standing potting method. 
[0037] 

[Preparation of potting resin] 

Bisphenol female mold epoxy resin (product made from van TIKO latest-starting- 
time868 R8) The 100 weight sections Aliphatic series polyamine system curing 
agent (product made from van TIKO Iatest-starting-time868 H8) 35 weight 
sections It is the viscosity after degassing with mixed stirring and a vacuum dryer 
at 25 degrees C. When the thermo sensor was inserted in the core of the 1300 
mPa-s above-mentioned impregnation resin and the exoergic temperature under 
potting was measured, the maximum temperature was 94 degrees C. 
[0038] After resin hardening, when the closure section was cut into radial with the 
rotation serrated knife, at all, there is neither the non-permeated section nor a 
crack, and it had not generated exfoliation with resin and a case, either. 
[0039] The hollow fiber module was manufactured like the example 1 except 
having performed adjustment of example 2 potting resin as follows. 
[0040] 

[Preparation of potting resin] 

Bisphenol female mold epoxy resin (product made from van TIKO latest-starting- 
time868 R14) The 100 weight sections Aliphatic series polyamine system curing 
agent (product made from van TIKO Iatest-starting-time868 H14) 33 weight 
sections It is the viscosity after degassing with mixed stirring and a vacuum dryer 



at 23 degrees C. When the thermo sensor was inserted in the core of the 750 

mPa-s above-mentioned impregnation resin and the exoergic temperature under 

potting was measured, the maximum temperature was 75 degrees C. 

[0041] After resin hardening, when the closure section was cut into radial like the 

example 1 , the non-permeated section or a crack were not accepted at all and 

had not generated exfoliation between resin and a case, either. 

[0042] As example of comparison 1 potting resin, blended the aliphatic series 

polyamine system curing agent (** H6) 75 weight section with the bisphenol 

female mold epoxy resin (product made from van TIKO Iatest-starting-time868 

R6) 100 weight section, and viscosity was prepared to 500 mPa-s, and also 

potting was carried out like the example 1. 

[0043] When the exoergic temperature under potting of the core of impregnation 
resin was measured like the example 1, the maximum temperature was 155 
degrees C. 

[0044] After resin hardening, when the closure section was cut with the rotation 

serrated knife, the crack had occurred greatly in the center section. 

[0045] 

[Effect of the Invention] According to [ as mentioned above ] this invention, it is 2 
the internal minimum cross sectional area of 150cm. Since the heat shrink after 
cooling is small controlled by making it harden, controlling resin so that the 
maximum temperature of the hardening reaction time becomes 120 degrees C or 
less when manufacturing the above large-sized module by the standing potting 
method, the non-permeated section in an adhesion fixed part, a crack, and 
exfoliation with a case can be lost. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing an example of the hollow fiber 
module manufactured by this invention. 
[Description of Notations] 

1 Body Case 
1a, 1b Cap case 

2 Hollow Fiber 

3 Hollow Fiber Bundle 

4 Filtration Region 

5 Raw Water Supply Pipe 

6 Air Exhaust Pipe 

7 Filtered Water Outflow Room 

8 Filtration Mizuide Tubing 

9 Vacant Room 

10 Drain Pipe 

1 1 Air Distribution-cum-Drain Hole 

12 Air Feed Hopper 

1 3 Resin 

14 Elastic Resin 
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[Drawing 1] 
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000003159 










(22)tHSB 
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3CMf&tpffeEB#lfigBI2Tg2#l^ 






(12) 


«* ft* 


(3i)«^«Efea#^ 


#^2001-84729 (P200 1-84729) 




**»*#mBllUlTBl#l# *Ul*5t 


(32)<gftB 


¥J&13¥3m3B (2001.3.23) 






(33)@ft*£3BH 


B# (J P) 


(72) ^BJ# 










»«»^**HiiJiTai#i# fcHfca 














(74) RWA 


100066865 



















(54) Lmm&m ^^m^j^-)^<Dm.m.^m 



(57) [fiM] 

mm toWkiManmm 150cm 2 ajto^it 

Aff*/MRKiB«^ 15 0cm 2 £t±© 



(2) 



1 



itmm i ] ft&m'mmnmw i 5 o c m 2 &±© 

Hflf2gtIi©@fc£jSB9©ftiii&ft£ 1 2 OTCfiTFKIMW 

*#*»4 0~7 0%T^-5W*SllCie«ro4'$* ! W ; & 

[flt£iR3] tte»«#y7 l ^>^tt©R»fi»©«rB 10 
tt&£10 0~5. 0 0 OmPa • sOlgHlC-f^W* 
a 1 *fcfl 2 KE*©«f'ffi***S>;L--;U©«iB#ft. 

* 1 ~ 1 0 0 g/#©®H{cT3!i#J|i 1 ~ 3 (D^-ftl 
KE«© + £*Jg^ v 5 a. -JKO«it*ft. 

[»*S5] ii&E»iBj&«TB©-«5£ (i) -cats* 

[fc 1 1 20 



H °-0- x ^0"° H 



• • • (i) 



[M#®6] «aE-«a: (1) tc^ttSXjJtTEOS 

(2) 
Ut 2] 

Rl 



-4- 

I 

R2 



30 



(uCT, Rl *5«fctfR2 ttC„ H 2n+ , (feit*Ln = 0 
[0 0 0 1 ] 

^©Ritjfirteiciau Efc#L<tt. ±mtr-xfoiz4> 40 

[0 0 0 2] 

[«**©#«] fa^^**^+'L>ic*ii*©i®ia 
a*o»«iittT?iii»5S'r*j!t«»-3 

[0 0 0 3] I©^Mt^ a -;Hl 50 



#12002-346345 

*£*wrai;:«S3-tta8<i>ft£. $ttt©*@fcisffl§£ 

[0 0 0 4] LfrZ\Z. *iS*©*ia«Cffiffl-r**3S* 
t> 1 5 0 c m 2 ELtflD^fflqE^a-JHrffiH-rfi :t*5 

3ft*lli*rr-5©fc#*©t8K«a*gU nxhiSt; 

^^>yfe«, a&£©<fc5fc#»-e*3!©Sfi£!8Jg 

C 1 3»»T€r * t V» 3 § o 

[0 0 0 5] La>Lft#<=>. i3X hTSfit^pfffi^^ 

c tmmizmmizts: d . atii&wgiECRira 
iRaiK:«fco«fjiiHs&«icm«*«*i;fco. ^-x^fj 

MVtc K> T5 |BIB*«* o fc. 
[0 0 0 6] 

S/hWffiBflll 5 0 cm 2 £t±©*l!qE>'a— ;w*»B 

;u©»i6;frft£ffift-ra c t k&s. 

[0 0 0 7] 

[H«*»ft-r5fc*©*BS:] ±Ef&l©B«£itfi6?- 
*#fBW©*£*l«*:?3.-;U©ait#fttt. ftgB«/jN 
ttBrSfttf 15 0cm 2 6U:©$r-*rtK:*ffi*BtJK* 

®i«siaffi£ 1 2 ox:aTicM»pr«c4:t*«frat) 

©T&£„ 

[0 0 0 8] i©cfc^tCffiflg©@{kK^B#©gBiaS^ 
1 2 Ot«TC«*PL&*»SflMfcai**C£KJ:D. 

aji«foj»iDHB*/hs<«iiw-r6&». &mm%.mz&n 

[0 0 0 9] 



(3) 

3 

mmnmi&amm *»wk*ut. 

ttfcffifflS*!**— xtt. M/l«Bi^i 5 0c 
[0 0 10] ^a!dr-^(CJRiW|-r*>f3S*J«©**4!, 
LV>„ 4>^MfflM*A5 4 0%*lT*oTll 10 

[ooii] #569itt, ±82©«t-5^rt«*k/h«t»fiii« 

15 0cm 2 «±©*fflfr-XI;:*ffi***ftJ|lUfrr« 

fists, *siy-^s«ffl-rsctic«toa*ffi» 
flg©ffifflst>#<ft*fc«). *nt#oT«fl:s«:jaa 20 

fcK<&*t#A6ns»B**H3£»'l>^S*Tt>l 
2 O-CKTiC^-Sct^fraffllL/cC^^^S^^^T^ 
#£L<«. 9 0TI£rFK:&*J:3KIWfPUT. 

[0 0 12] C©«fc5C«fl:EJ6l$©fiffiiBa£l 2 0 

^J^tt'^m^©fiffi-fe>+t-^JiimF 1 g©K^Mf5ftc^^ 30 
* n t. -cmiZT £ C i 3J»T* -5 . 
[0 0 13] «fcE«SW*MWT*#«£LTH:Wfc 

fcJWtLTtt, flg)M£*'J7 5>. ^W7 5>, 

*K«aiBa*«iDUT"baux*ftt». 40 

[0 0 14] ;JWx*>^«fllB©*!iftH:. 
>^ffi2rgBtef-5B$©!t4aibT. 1 0 0-5, 0 0 0 
mPa • s©$gHtcf SCiW*l/U. C©ttffi©S5 




E-«5t (1) Vlti»&7)),*FU>3tX1fi, TK©5£ 
(2) T*a*l««HBT*SCt*»»*K. SSlCfiF 50 



^pH2 002-346345 
4 

[0015] ±aa©«t5»c:#y7 L -f >^*hib©-»a«. 

^©^MCSSTa £ t fc.fc 0 7 

U tS*K[^±©t§5F B 1*3J;^*^*M<!:^-Xt© 

m©a»a*!Mtf *. «*B#y^ >^&»$&i$©8t 

fittKtfl 0 OmPa • siD»i, IBtrt2|ggEk: 
8it5«HBi««^ < * 0 1" a fc * , ttlB^R « 3» 
txT*${BSTSJjtU ^V3.-JU©j§*ttf£&®T;* 
■& S. Sfc, 5,0 0 OmP a • siHillit, ®flg 

iTl, *^tc«toTB!t«riiB*«fi!lPiTact*J*«. 

fc<<Ta. 

[0 0 16] 3=fc. ±B©<k5fcBSrt2ie«fc:aBS-fr 
*5CtW^L<, HJCffS L<ti3 0-1 0 

%tc-ra<i<fc^. 

[0 0 17] fc*5. *58W»C45^T«HB©tt«ttt, # 

yxY>^M5&B#©^ttMJii^. ^rvmommumizt 

^Xf)Vy 27 4 -JUHS0testeSW-t;ctO J I S K 
7 1 1 7l;S^iTffltbfcI*t>5. 
[0 0 18] #-y5^>^ffl«MgKte, #Il:J;f)7^ 

t»0^«fl|Sn«. ->>J*, RK* A, 

© i ssxeu. » * l < « i - 5 o m*%s«ir-ra 
©#<t^„ 

[0 0 19] *5Biflt:*t»T. *>y^^>^ffl©«)i§« 
->*Btt»SUt». i**y«tliLtll Tie 

©-ass (i) T3Esn*tr^7i/-;i/S^r-rax!p 

[0 0 2 0] 
[ft 3] 



• • • (1) 

ib<ii, ma (2) 4>©n = o-t , a&at*^7xy-;p 

[0 0 2 1] 
[ft 4] 



(4) 

5 

V 

l; 

dZZ\X\ Rl £<fctfR2 \tCn H 2n+ , (fcfc'Ln = 0 

[0 0 2 2] ±ISSC (2) {CtS^T, n=lT-^-5t*X 
7x/-;UASXJp + ->1tfJ!g«. Xfr»tt*lftlK£ff]littt 

iS, Igfic b'x 7 1 y -iW^i«rt»fflMf i 10 

St (gt«*Jl^» ©-^tLTlMTHS. £©,£ 

Tf«raB*<*S3j«. ±fEtix:7xv-;uF§/i7t^->gf 
J^&£*©> fx 7 x y -^Aiiif4r vii^roffl© 

tX7i7-JHl*+->iIll UTOfefc***** 
JI&4fcJ6!ll«E*^ ; E>«RKH:KS*r. #7f^> 

£*TS;i£^T'£S„ 
[0 0 2 3] *5£^(Ct3l/>Tff*Ll>#yx^>^ffiJ!i 
il/T.'/Of-f 3tffiLST 8 6 8©R 8 (±»J) <h 

hs (mm) &mifzz.ttfi-z%&. *»j©R8ntr 20 

-S»4 4XiflEt*. ttfltt<»2 2. OOOmPa- 

s (2 5*C) . itmtfmi. 5 3 (2 5C) * 
&. BS{fc&J©H 8 itHl&fttfmttim-tf U7S 0 . 
tt«**ttl 8 OmPa ■ s ( 2 5*0 . ttMifito 0 . 9 

9 (2 5C) T'$>%„ f LT< #«3j?y7 L -f>^»ClEffl 
TStt, ±E±SilR8i:«fc3lH8££il£U Wifi 

Lfc#yT^>yi^©!ifaaM10 0~5, 0 0 

OmPa • s KfcS.fcSfcHfi'ra. 

[0 0 2 4] jgJcff^b^jSy^-f >^»JIBtbTtt. 30 
A>f-f3aSLST8 6 80R14 tH 1 4 

(«fl:3d) Sr^fSCi^T-^So ii©R14ttR8 

X, ? A 7X8«-&*, ttflE#»3. 60 0 

m P a • s ( 2 3 *C) , VcMtfi 1 . 4 9 (2 3'C) Tft 
*. SStoW©H 1 4 H*/«^*<J!BK»|# U 7 5 > 

ttflEtfttl 50mPa ■ s (2 3C).J±fi#i 
0. 9 8 (2 3'C) Si^'^fPi' 

icffiffi-rsi^. ±ie»jr i Atm\mn\ 4tSI 

£U #yxW>^BBJfiWf©»3S!4ttflEl 0 0-5, 0 40 
0 OmP a • s (CHUFfS. 

[0025] -Rvt-j yt/mmvmmmz, 4 8 15H 

KftC«fl:-rst>©a<»*L<, 5t»*btt2 4RrfBl 
«rtfc«fcT£*t>©#££te©±*>6ff*Llr>. 

[0026] mmatfvTj yvmmn&mt, 313s 

0^^3~6MPa. EEI8ifiS*«4 0-5 OMP a, 

ffitf&san o~i 5 mp aiiT^naiu. 

a*tt5 0Xt*HT5l3a03fiS*»2~5MPa. EEtt 50 



#12002-346345 
6 

IfiStfl 0~2 OMPa, lft(f^^8~10MPal 
[0 0 2 7 ] ^m<O^^^Ja.-MZ^X. «P 

S*K©sR«tt7pu 7^ 'J ax h u;k *u;uv*>. 
*'J7 <y-fk k*x U x>& 2*» 6& 0 . ISigffi©Me?L© 
StfltfmETF. *C0. 0 0 5-0. 

£So 

[0 0 2 8] #H9Itt, #tC7--X©F«g^ft/h«l»fffitt 
* ? 15 0cm 2 £Ui. JgC»iL<tt2 5 0 c m 2 Jgt± 
©*S ef ffi^tfflt^ 5? a - )V £ hjst 4 C txlT^ 

«PtUfc*3aBSiBflltt, 4 0m 2 K±*5:iiWf*l/ 
<, 6 0m 2 £JU-e*ntfJgC#$ H>. 
[0 0 2 9] ^r-X©#HWu &JP«5<fctf:/7*3 1 y* 

■onfftTt)±t»a«. »*L<»bf-;uMlM. 7^u 

p-h'J^-Ifl/>7*Qb:i/>^-XfP> (AE 

(a as) mm, 3j?ux;u*>»jfiftt**«Effl-r*©*« 
[0030] jmbwh:. ijfioAic^a+sSJMi*^ 

^©«IS©^#HSgi5©F , 30Jjt«#ttMJig«* 

&&m£®m$tm£<ommRm\z%imTzz£\z£r> , 
■5-©»tt»jB»n«k o *£*Bt©*«m*ffitt-r s £ i 

->AW$K. ttflW*l 0 0-5 0 0 OmP a • sT 

1-4 8i^MT«fl:-rst>©**«fcti. 
[0 0 3 1 ] B1I4. *«WKJ:0»jfi"r*«t»a*lll* 

[0 0 3 2] C©«p«a*HI^3?a-;wri. AflM<MftVr 

ifiSto* 150cm 2 «±T?a.5n«tt©*#$r-.z 1 © 

•PIC. »5~*5f*©**©«P^*l«2SJRmUfc«P^ 
*ffl!J&3*5fe$MS4 0~7 0X©«HCbTi|lUrtlxTt» 
3. £©«pa»*«Jfc3©PWW©3 5. -7j©^A 

(0©±^» tt. *^*^2©«)aa^B3n-rsJ:^ 
\z®m 1 3TtpS!*iHISIBljJ»**H€Sn*t*5K:. 
*-©«jatAa«*#ir-X 1 ©rt«fc»#HJ6**lTlr» 
S„ te73©«gl5B (H©TSB«) tt. *£&Jig2 

©^nssi£&flgi 3T«±$n. *o«pa*gt«swa« 

«»HJ£an*£#K:, *©»«B&*#Sr-Xl©rt 
ttC**£ftTV»S. £©$JjMl 3lCj;S3SlgflA, B© 
Ifiktt. *»^©^B#-yr^>^felcJ:oTff^tl 

So 

[0 0 3 3] ±E©J: 5 x-r^ft 

ICcfcO^ffil 3T«*H5£3ftfcPoaBBBA, B©^ffiiJfC 



*^^r-Xlrt©±|2«gKA, BIH£8E*nfcatffl«4 

icta, aa5Bflw©iff»cis*«i(&e 5 flatten. *& 

«»A«Oifi»lCX7'#a«6!WKW6nT^4. 

[0 0 3 4] Sfc. SSgBA, B#8S*B£Snfc##$r 
-7. 1 OflJMDEtt. -#©Jfi«Afl!jK:tt** -y 7>- 
Xla«Jft, ^©^-yT^-X 1 art^Sti®* 

«tta^7^jgfijc$n, *©*ii*»Effl£7cjtiB*ttip 

«8#12ttbnT^&„ Sfc. te#©SSISBfl«;:fcMf + 
7^-Xlb!)ilSSn, ■?■©** y 7*— X 1 bF*3 
(c£^9^fi££*U f©Si9C»*fl0tl7ft 

«&p i 2t)mne>nT^z. ifc, »ffiB££fK3a»& 

«ifl«4CRa-rs«t'5fcLfcx7»«?L***?Ll 1 
[0 0 3 5] ±E©,fc3fc4 , £*K : E> s ;L-;M;::feV> 

t<Dmmm4 Ki*t»T«f a»*K 2 ©^<w^6i*i<iij©3gp 



ill 1 LTfltii^ 4 £tt, 4>£*B12£}iSj 

[0 0 3 6] 

[Hffi^J] ^1 
«ftt*x;U©©^-X (rtll9 4mm, fl-S2 1 6m 
10 m : F*)SBg/jN«t»rffi« 2 3 8 cm 2 ) IC. * 'J 72 'J a 
XhUJH»»a©+aj*il WSl. 3mm. rtiO. 
9 mm) * 1 2 , 0 0 0 #©J£ (&0rS8t 15 0c 
m 2 . «*H£ffiK:£l**+3&*!SI©a5SMS5 4%) \Z 

>y'«$fa-7'^>^T2 0 g/min T&AUT. 
Hi*7T^ >^j*C«fc OH! 1 ©«i8©*2*fflHE5>i 

[0 0 3 7] 



[#»vx-f >^8flB©W»] ' 
t'7. 7 x V -*F fix* 

(A>f-f3 (»)« LST868 R8) 1 0 0 Sftgg 

M#'J7 5>fgfti 
(/Of^n S LST868 H8) 3 5 MSB 

2 st^i^, M&atMm-cmm&oftm 1 3 0 o m p a • s 

±ffiaA®Jl©*<kg&KSKi:>1t-£»ALT*yx «»flg£^-Xi©i«(li&5S£LTt>fcj&»ofc. 



[0 0 3 8] WmUMk. m4EflR33T&Jhffi«¥S;«ri4l 

(A*>5^=i (ft) 8 LST8 
(/Of-<3 (ft) 8 LST868 HI 4) 

2 3 < cts£is#. <ta«e*»«T]Kjaao*!!fl[ 



[0 0 3 9] suss^j 2 

#?^>r>*#llg©H8£TK©J:5K:Ufc«*ra:. * 

[0 0 4 0] 



R 1 4 ) 



3 3 MSB 
7 5 OmP a • s 



-r>^<p©38»iIflE£ai5£lxfc£c:3. flfcffifi£tt7 5 

[0 0 4 1] 8fJ|g®Yfc&, f«Jl fcp8|fi6K:it±S&£¥ 

Sn-T. »ffit^r-^W©iW« ! b»*UTlria:A»ofc. 
[0 0 4 2] J£&0ij 1 

tttli (/t>f-f3 (ft) S LST868 R6) 10 
0ajMkIIMSK*U7S>*«fl:a (R H6) 75 
fiffiWSE^U M£5 0 OmP a • s KHSLfcffi 

mmmi tmmizLT#vT<f >>fisrz. 
too4 3] mmmi tmmiz&Aftmwp't-mcDtfy 

5 5t:T*ofc. 



[0 044] &ffl§SS{fcf£, [Hlte^^T^iha?^^ 7hL 
tztZ\?>, *SW*fS£bTlr>;fc. 
[0 0 4 5] 

/h*Wrffi«l 5 0 cm 2 Ki©7cStya-i^#l* 

vxV>yirc»i6-rs«£. »iis-t©«ft:E««f© 
c t c i o . »aifft©i»iKtt£/jNa < aiwrafc 

©. *»H«»K:*Jt*^«ia«-*»*«. ^r-7.i:©iij 
[0ffi©fBi#fciftiJI§] 

[Hi] *56^JCcfc0Sigsns*^^yaL-;u© 

1 



(6) 

9 

la, lb *t7^-X 

2 *&&m 

3 <PQ&ms& 

4 mmm 

5 

e i7imt 

7 atiiTKziittBlg 

[0i 
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10 

8 igii*ffi« 
9 

1 0 #*E 

1 1 I7M*i*?L 

1 2 I7MO 

1 3 mm 

14 #tt«J)Ji§ 




(51) Int. CI. 7 S&S'JfS^ 
// B 2 9K 63:00 
B29L 31:14 

(72)R9J# flIIF ffitt 

s®»^»m@ojiTai#i^ *n* 



F I r-73-K (##) 

B2 9K 63:00 
B29L 31:14 

F*-A(##) 4D006 GA02 HA02 JA13C JA13Z 

JB05 JB06 MA01 MB01 MC29 
MC39 MC62 PB06 PB24 PB55 

4F204 AA39 AB03 AD05 AD35 AH03 
AM32 AR06 EA03 EA06 EB01 
EB12 EK13 EK26 

4J036 AD08 JA15 



